Inhibition of myoblast migration via decorin expression is critical for normal skeletal muscle differentiation.
During limb skeletal muscle formation, committed muscle cells proliferate and differentiate in the presence of extracellular signals that stimulate or repress each process. Proteoglycans are extracellular matrix organizers and modulators of growth factor activities, regulating muscle differentiation in vitro. Previously, we characterized proteoglycan expression during early limb muscle formation and showed a spatiotemporal relation between the onset of myogenesis and the expression of decorin, an important muscle extracellular matrix component and potent regulator of TGF-beta activity. To evaluate decorin's role during in vivo differentiation in committed muscle cells, we grafted wild type and decorin-null myoblasts onto chick limb buds. The absence of decorin enhanced the migration and distribution of myoblasts in the limb, correlating with the inhibition of skeletal muscle differentiation. Both phenotypes were reverted by de novo decorin expression. In vitro, we determined that both decorin core protein and its glycosaminoglycan chain were required to reverse the migration phenotype. Results presented here suggest that the enhanced migration observed in decorin-null myoblasts may not be dependent on chemotactic growth factor signaling nor the differentiation status of the cells. Decorin may be involved in the establishment and/or coordination of a critical myoblast density, through inhibition of migration, that permits normal muscle differentiation during embryonic myogenesis.